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In the title compound, Ci6H 18 0 3 S, the dihedral angle between 
the benzene rings is 82.7 (2)°. The O atom of the sulfoxide 
group is disordered over two orientations with refined 
occupancy factors of 0.563 (3):0.437 (3). In the crystal, 
molecules are linked by intermolecular C— H- ■ O hydrogen 
bonds, forming chains along the b axis. 

Related literature 

For background to Friedel-Crafts acylation, see: Edward & 
Sibelle (1963); DeHaan etal. (1979); Fillion & Fishlock (2005); 
Nishimoto et al. (2008). For the structures of related aryl- 
sulfoxides, see: Casarini et al. (2004); Noland & Kedrowski 
(2000). 



a = 64.71 (3)° 
P = 83.78 (3)° 
y = 82.88 (3)° 
V = 738.4 (3) A 3 
Z = 2 

Data collection 

Rigaku Saturn CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(CrystalClean Rigaku, 2007) 
r mi „ = 0.957, r maI = 0.974 

Refinement 

R[F 2 > 2a(F 2 )] = 0.034 

wR(F 2 ) = 0.095 

5 = 1.06 

3450 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



Mo Ka radiation 
IX = 0.22 mnT 1 
T = 113 K 

0.20 x 0.16 x 0.12 mm 



6624 measured reflections 
3450 independent reflections 
2590 reflections with I > 2a(l) 
Ri„, = 0.022 



191 parameters 

H-atom parameters constrained 
Ap max = 0.26 e A~ 3 
A/> mi „ = -0.40 e A~ 3 



D-H-A 


D-H 


H-A 


D - A 


D-H-A 


cn-Hii-or 


0.93 


2.51 


3.3013 (18) 


143 


Symmetry code: (i) x, y - 


H,z. 









Data collection: CrystalClear (Rigaku, 2007); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2577). 




Experimental 

Crystal data 

Ci 6 H 18 0 3 S 
M r = 290.36 
Triclinic, PI 



a = 8.2052 (16) A 
b = 9.856 (2) A 
c = 10.196 (2) A 
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Comment 

Friedel-Crafts acylation is a potent method for building acylbenzene derivatives (Edward & Sibelle, 1963; DeHaan et al, 
1979; Fillion & Fishlock, 2005; Nishimoto et al, 2008). Thiocarbonylbenzenes may be prepared by Friedel-Crafts acyla- 
tion of benzene derivatives with thiocarbonyl chloride in the presence of anhydrous aluminium chloride. Thus, in order 
to investigate the potentiality of the method, the title compound was prepared by Friedel-Crafts acylation of phenetol, an 
electron-rich benzene derivative. 

In the title compound (Fig. 1) the dihedral angle between the two benzene rings (C3 — C8 and C9 — C14) is 82.7 (2)°. 
The S=0 bond length is shorter than those found in previously reported arylsulfoxides (Casarini et al, 2004; Noland & 
Kedrowski, 2000). The oxygen atom of the sulfoxide group is disordered over two orientations with site occupancies of 
0.563 (3) and 0.437 (3) for the major and minor components, repectively. In the crystal structure, molecules are linkied by 
intermolecular C — H-O hydrogen bonds (Table 1) to form chains along the b axis. 

Experimental 

A round-bottomed flask was charged with 1.19 g (10 mmol) of freshly distilled thionyl chloride, 2.44 g (20 mmol) of 
phenetol and 20 ml of dried dichloromethane, and the mixture was stirred on an ice-water bath followed by addition of 
2.67 g (20 mmol) of anhydrous aluminium chloride in a portionwise manner. The resulting mixture was stirred at room 
temperature overnight and poured into 200 ml of ice-water. The mixture thus formed was exacted with three 50-ml portions 
of dichloromethane, and the combined exacts were washed with saturated brine, dried over sodium sulfate and evaporated 
on a rotary evaporator to afford the crude title compound. Pure title compound was obtained by column chromatography. 
Crystals suitable for X-ray diffraction were obtained through slow evaporation of a ethyl acetate/petroleum ether (1:10 v/v) 
solution. 

Refinement 

H atoms were positioned geometrically and refined using a riding model, with C — H = 0.93-0.97 A, and with £/j S0 (H) = 
1.2 t/ eq (C) or 1.5 U eq (C) for methyl H atoms. 

Figures 

Fig. 1. The molecular structure of the title compound, with 40% probability displacement el- 
lipsoids. Only the major component of disorder is shown. 
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Bis(4-ethoxyphenyl) sulfoxide 



Crystal data 

C16H18O3S 
M r = 290.36 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.2052 (16) A 
b = 9.856 (2) A 
c = 10.196 (2) A 
a = 64.71 (3)° 
(3 = 83.78 (3)° 
y= 82.88 (3)° 

V= 738.4 (3) A 3 



1 = 2 

P(000) = 308 

D x = 1.306 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 2289 reflections 

9 = 2.2-27.9° 

\i = 0.22 mm 1 
T = 113 K 
Block, colourless 
0.20x0.16x0.12 mm 



Data collection 

Rigaku Saturn CCD area-detector 
diffractometer 

Radiation source: rotating anode 
confocal 

Detector resolution: 7.31 pixels mm" 
co and cp scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2007) 
r min = 0.957, r max = 0.974 
6624 measured reflections 



3450 independent reflections 

2590 reflections with / > 2g(7) 
ic int = 0.022 

Qmax — 27.9 , 9mm — 2.2 

£ = -10^10 
k = -12->9 
/ = -13-»12 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.034 
wR(F 2 ) = 0.095 
S= 1.06 

3450 reflections 
191 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0422P) 2 + 0.2002P] 

where P = (F 0 2 + 2F c 2 )/3 

(A/o) max = 0.001 

Apmax = 0.26 e A~ 3 
Ap mi „ = -0.40eA" 3 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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C15 — C16 — H16C 


109.5 


C8 — C7 — C6 


119.17 (14) 


H16A — C16 — H16C 


109.5 


C8 — C7 — H7 


120.4 


H16B — C16 — H16C 


109.5 


C3 — (J 1 — Cz — C 1 


1 *7n £/z ( 1 t\ 

—1 /y.oo (iz) 


/'no pi i~*n pin 
(J Id — b 1 — C9 — C 1 U 


1 CI 1/1 /1 c\ 

1DZ.14 (ID) 


r^o /~n r^i r^/i 
Cz — U 1 — C3 — C4 


A A (")\ 

-0.9 (2) 


(J I A — 5 1 — C9 — C 1 U 


10 n /1 c\ 
lo. 1 / (ID) 


r^T /~n r^i r^o 
Cz — U 1 — C3 — Co 


1"70 "70 

1 /5. la (13) 


C6 — 5 1 — C9 — C 1 0 


nc c 1 /1 1\ 
-yD.Dl (IZ) 


Ul — C3 — C4 — C5 


1 /9.2D (13) 


U2B — S 1 — C9 — C 1 4 


1*7 T / 1 *7^ 

—27.63 (17) 


C8— C3— C4— C5 


-0.4 (2) 


02 A — S 1 — C9 — C 1 4 


-161.60 (13) 


C3— C4— C5— C6 


0.0 (2) 


C6— SI— C9— C14 


84.72 (13) 


C4— C5— C6— C7 


0.6 (2) 


C14— C9— C10— Cll 


-0.7 (2) 


C4— C5— C6— SI 


-179.25 (11) 


SI— C9— C10— Cll 


179.49 (11) 


02B— SI— C6— C5 


-150.37 (15) 


C9— C10— Cll— C12 


-0.1 (2) 



sup-5 



supplementary materials 



02A— SI— C6— C5 
C9— SI— C6— C5 
02B— SI— C6— C7 
02A— SI— C6— C7 
C9— SI— C6— C7 
C5— C6— C7— C8 
SI— C6— C7— C8 
C6— C7— C8— C3 
Ol— C3— C8— C7 
C4— C3— C8— C7 



-16.90 (15) 
95.24 (13) 
29.81 (17) 
163.29 (13) 
-84.58 (13) 
-0.8 (2) 
179.03 (11) 
0.4 (2) 
-179.49 (13) 
0.2 (2) 



CI 5— 03— CI 2— Cll 
CI 5— 03— CI 2— CI 3 
CIO— Cll— C12— 03 
CIO— Cll— C12— C13 
03— C12— C13— C14 
Cll— C12— C13— C14 
CI 2— CI 3— CI 4— C9 
CIO— C9— C14— C13 
SI — C9 — C14 — CI 3 
CI 2— 03— CI 5— CI 6 



5.76(19) 
-174.52 (12) 
-179.91 (13) 
0.4 (2) 
-179.60 (13) 
0.1 (2) 
-0.9 (2) 
1.2 (2) 

-178.98 (11) 
175.76(12) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

Cll— Hll-Ol 1 0.93 2.51 3.3013 (18) 143 
Symmetry codes: (i) x, y+l,z. 
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